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Newcomplexesof Cu(II) monochloroacetatenddichloroacetatewith someamineoxides,
phosphorylIigandsandtriphenylarsineoxidehavebeensynthesized.The IR spectrasuggest
theformationof 0 -+Cu bondwhichis apparentfrom thechangesin thefrequenciesof the
Iigandsandthatof thecarboxylategroup. The electronicspectraandmagneticmomentsof
a few of thecomplexeshavebeenexaminedandthelattersuggestappreciableCu-Cuinter.
actionin thecomplexesof Cu(II) monochloroacetate.
ALTHOUGH complexesof the liga.ndshaving
" "
-p =0, -N-O and-As =0 donor groups
/'h ' /WIt a vanetyof acceptorshavebeenpre-
paredand studied,their complexeswith Cu(II)
carboxylateshavenot beenreported,exceptfor a
1:1 complexof triphenylphosphineoxide with
Cu(II)acetatel.It hasbeenestablishedthatCu(II)
acetateandits monohydratearedimeric2,3,having
a strongCu-Cu bond4,6. Further,it has been
suggestedthatthestrengthofthisM-Mbondmay
decreaseitherwith electronwithdrawingsubsti-
tuentsoncarboxylatesa evidencedbythemagnetic
momentvaluesof variousCu(II) haloacetates6,7or
fromtheattachedligandsinthecaseofcomplexes8•
It is,therefore,ofinteresttoexaminethecombined
effectof theweakdonorsuchasthosementioned
aboveandof themonochloro-anddichloroacetate
groupsattachedto Cu(II) in placeof theacetate
group.Theresultofthestudyofmagneticmoment,
electronicandinfraredspectraof thesenewcom-
plexesarereportedin thisnote.
MaterialsandMethods
Cu(II) monochloroacetatete rahydrateDonheat-
ing at 100°for severalhoursyieldedanhydrous
Cu(II) monochloroacetate(darkgreen),m.p.218°.
Cu(lI) dichloroacetatet trahydratewasprepared
byknownmethodlandwasdehydratedbyheating
at 60°in vacuo,to palegreenanhydroussalt,m.p.
247-48°(d). Boththecompoundsgavesatisfactory
elementalnalysis.
Thecomplexesof Cu(II) monochloroacetatend
dichloroacetatewithpyridine-N-oxide,lXl-'~l-and
Y-picoline-N-oxides,hexamethyl-phosphoramide,tri-
phenylphosphineoxide,triphenylarsineoxide,3;nd
2,2-bipyridyl-N,N-dioxidewerepreparedby mIXIng
themethanolsolutionof thecarboxylatesandthe
ligandin 1:2 molarproportions.However,chang-
ing theproportionof thereactantsproducedthe
samecomplexes.The resultingsolutionswere
warmed(,...,60°)and allowedto standfor sOme
fime. The adductwas precipitatedby adding
excessofdryether. It Wasfilteredunderanhydrous
conditions,washeda·numberof timeswith dry
etheranddriedundervacuum.In the caseof
Cu(II) dichloroacetateadductwith 2,2'-bipyridyl-
N-N'-dioxide,the resultingsolutionhad to be
refluxed.Theyieldof thecomplexesvariedfrom
60-70%..
Themetalandchlorinewereestimatedby usual
methodslo.Magneticsusceptibilitymeasurements
weremadeon a GouybalanceusingHg[Co(NCS),]
asthestandard.
ResultsandDiscussion
Cu(II) monochloroacetateand dichloroacetate
form1:1and2:1 (ligand-carboxylate)adductsas
revealedby theanalyticaldatagivenin Table1.
However,Cu{II)dichloroacetateforms1:1adducts
with triphenylphosphineoxideand 2,2'-bipyridyl
dioxide.The complexesare slightlyhygroscopic
andhavesharpmeltingpoints. The adductsare
quitesolublein methanolor ethanol.However,
theirinsolubilityorinsufficientsolubilityin solvents
likebenzeneor nitrobenzeneprecludestheirmole-
cularweightdetermination.Themagneticmoment
valuesof the1:1complexesof Cu(II)monochloro-
acetate(Table1)arequitecloseto thatof pure
Cu(II)acetatemonohydrate6andsomeof thecom-
plexesof copper(II) monochloroacetatewith
amidesll,indicatingan appreciableCu-Cuinter-
actionin thesecomplexes.Ontheotherhandthe
magneticmomentvaluesof 1:2 complexes'of
dichloroacetatearenearlythesameasfor normal
Cu(II) complexesl2(1·8-2·2EM). The electronic
spectrain thevisibleandnearIR regionsof the
methanolicsolutionsofthepresentcomplexesshow
onlyonebroadbandwithlowextinctioncoefficient
appearingaround13'0kK andthis is the region
wherea six-coordinatetragonallydistortedocta-
hedralCu(II)complexis expectedto absorbl3-l6.
IR spectraof thecomplexesrevealthetrendin
changesin the characteristicfrequenciesof the
ligandswhichpointoutto thesiteof coordination
to Cu(II). Thev(N-O)of theamineoxidesappear
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TABLE 1- COLOUR,MELTING POINTS,ANALYSESAND MAGNETICMOMENTSOF THE COMPLEXESOF Cu(II)
MONOCHLOROACETATEAND DICHLOROACETATE
Coamlex
Colourm.p.Cu (%) C1 (%)
(0C) Found
ReqdFoun
*A.P -0
Green15918·118-420·05
A.rz- ic-O
Dark green467 07 7'19 8
.~- ' -
126 96
y- .·c-
Bluish gr en4·
Diy O,
89(d)4 36 2
.H
PA do1734'2
Ph p=o
d92-2304
As O
o81 3
*B.2 y
65
B 2rz- ic-
l
~
ic-O Green-206
. r ) O
575
. .
Light r5 22
2P 3As=0
Sky blu8 796,56,14·
*A = Cu(CICH.CO,). and B = Cu(CI, CHCO,)•.
lleff
(BM)
1·38
1-42
1-53
1-56
1·85
1·72
1·85
1·84
2·00
arou d 1250 cm-1which shift to lower frequency frequenciesor are slightly shifted to the lower
regins in the complexes.The ~(N-O) which spectralregionin the spectraof thecomplexes.
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